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Introduction / Motivation
•
•
•

Alternative jet fuel is sought to be a method to
reduce carbon intensity in the aviation sector
Fuel effects have been shown to influence
combustor design characteristics, such as cold
start ignition (T3=-40°C, P3=1atm)
Previous work by Opacich et al. indicated
leading properties which are important to
consider in the cold start ignition using Random
Forest Regression (RFR) [1]

Goal
•
•
•

Moving Forward

Investigate the fuel molecule specific properties •
via data mining techniques relevant to cold start
•
ignition (rather than the jet fuel blend)
Compile the relevant properties into a database
for model and optimization usage
•
Can we create a surrogate fuel that
orthogonalizes these parameters and
understand the underlying physics of the cold
start ignition problem?

Data Mining Properties Example

Compile data in JSON format for use in
relevant models and optimization
This data will help NJFCP and JET program to
identify and analyze performance
characteristics of different molecules
Utilize data in Jet fuel blend Optimizer (JudO)
to aid in the development of surrogates

JudO
Jet fuel blend
Optimizer

Optimization and Pareto
points using JudO
and based on target
values (Jet-A)
Importances of fuel properties using RFR. Viscosity and
Surface Tension show importance.

Methodology
•
•

Data mining of molecular properties using NIST
Web Thermo Tables
Investigate a method for databasing the
property information

Linear and nonlinear effects seen with T in
Surface Tension and Viscosity of n-heptane, respectively

Jet A, ‘average’
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Surrogates
•

•

Fuel surrogates are mixtures of one or more
simple hydrocarbons that are designed to
match either the physical and/or chemical
properties of a target fuel (e.g. Jet-A)
Ex: S1 n-Dodecane (59.3%v), iso-octane (18.4
%v), & 1,3,5-Trimethylbenzene (22.2%v) [2]

Jet fuel is
comprised of
hydrocarbons of
varying structure
types… like a
witches brew…

Aromatics

Cycloalkanes

n-Alkanes

iso-Alkanes
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